m m m 

3 1 9 5 6 4^^$g (#fiF3s:M 1 ) izmw.-^ ntcmmi)^ ^ o m^i^miz 
m<ekmiz^-^nrcimm^m\^^^^ iiiz^, fp . ^mitnA v - >miz^\,^T 

t> N O X ^^^^ < ^-(bX^S t bTVi^o 

^ s^izmmi^r^s o ii)^^m-^nx^ d , ci© s o x *«±i3no x jt 

M-0 + S02 + 02-*M-S04 (M:T;W;it;U ^Jl'b b < 



u ±m^m) - ( 1 ) 

^ iix-mmizHmi^rci s s o x «h uxflj^^i^^ 

M-S04-*M-0 + S02 + 02 (M : T;i/;^/U^Mt>b<«T 
;i':^7 U diM^JR) - ( 2 ) 

m^mm(Df^^^m^T tux^^^s - 1 9 2 0 5 1-^ 

{ekmCmm-XWi 2 > (;i«T i Z r <7) IS ^ ib #J & fcC-SS^^^ffi X . 
s o X <D®:iK«^^p$!l-rs:^fedtjiig$nxviS„ 

^3^. 1-169708 -^^^ (4^B^:^M 3 ) {C«N O X «t£ 

Mi«®tfrStC U — >B#{CSOx^Jgieb. U>;/5^B#(cSOx^ifcttlT^ 
S O X ittE#^^tt. N O X itJEMi^'\<Z5 S 4J'SiEA^ii>?^j: < NOx 

bd^ b_hSB s /^ — z^{t^m]t^ y ^ ii'r^r:itb\,zmm(Dm^tiz'Df3: 
■^^^o -^^iz. :^m<D s ^-^^N o i^m^mmizi^mvx \^^^ 

^fc^ S ^l^*t::S7c^J;&^# < iJi-S iiJ^i: , -€-<D^ U 5^ cd fi! ;&t ^ 

#<?5:S (^^It50«/JN$ < 7a:-5) ©"e. CD^ib l/^ T b ^ e> c M 
t::. N O xm^U\z:kmiz S ^7!)^nmi^X V^v (cS/iS; bxi/i 

X^*bfc<<. N O X ^{b14tg;&«<£T-r^. 

(3) ^JC^-r J; -5 S ii-dtg^:^;;?. 4r (C-^ H 2^ b . ffi^-fb 



3 



7Km (HgS) iibTjfetti^n. m:ff:^7^^^^ii^^ommib^&^. 

M - S O 4 + H 2-*M - O + H 2 S + O 2 — (3) 

#^^11-169708 ^^j^miwm^Sim 3)\z^-^tir^[^^iri-±. 

o 



:Sr'^e<jtcj*, :^mm(Ds ^m^Uit. 1 . 5 moi odms :a^jtiE#tc*f l-x^ 
m s i^-itti^toms^ 3 0 ox:izmm\^i:^mmms V = 3 0,0 0 0 

/h(Dl 5 0ppmSO2-5%O2-N2:^f:^Srl h itit^-^ tc, m 

tC^(D^SV=3 0.0 0 0 y h(D 3 0 0 0 ppmH 2 - 6 0 0 ppm C 3 H g 
- a 0 0 OppmOg - 3. 5%CO-N2:^>^^&MS it SfE jM ^ it 

Tji-d^^ 3 0 ox:f}^ ^ 7 5 oic^Ti 0*0/11110 -eJi#$-fr;^c»-&tc, K 

s ^mmu-^^ ^nm^n^ s mf)^m s 3!j-jt*£*?i-f:i«iE $ n^c s u 

^ra^pi 1-16970 8 ■^^^{;iia$nT«.:»^ J: ^ fc. S^jSi£*^ 



SOa + Og-^SOa -(4) 

smi&Uiz s o :^*^^Xl^t^m^iz. ( 2 ) ^-c^ b ;t SJ^: 

^^izmm^m.i}^^j5^'r^o 

M- O + S O 2-*M- S O 3 (MiSitlEj^^) -(5) 

Vic ^'z>xm.mmm.:^^^iz±^vr:im-^. Ji>z^>mis ^(Dumib^^T!)^ 

S il ii/St-Tf^So A#:e<J>^ S ^^fbfife^ t bX«R h . Pt. Pd^CD 

s^m^m^ s ^m<t^^ii^m-'m.i^±izm^vTis.mi.r:i 

Na. K. Rb, C s ^® T;1/;^7 U JtD^Mg, Ca, Sr, Ba 

m<OT V ±m^m. RZ^Ce. A1. Y. La. N i 



^ = 

u^\z$>^t. ^mititfi^j y9'miz(2)^'^^orcR}i^izm\^^. sox 
tpT, —^iz s ^m^mm^m.wiy. it^<D—mizs^mm:U^m.^^iyrc 

^ij^t^, — if ^o. I/— h :? ^ ^UrJ' — (DPF) 

«JK^>fc«?^4^<z)iinx$n;fc^®>'>f — (DJ^m may m\z s ^i-M^fbM 
NO x^^fbMt^o s^\z^^'i&m'^\t^nu-r^ ^ tm-r:^^. 

m 1 H^iNO x«JEM^<i: S:«-Jti£;j^ i S r^^M^bMit ® BBS b 
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^ o 

H 3 gI«?8Ki!N a e (^)H 2 S IJ^^ ^ b ^ :7 T afe -5 o 

B 5 R h + p t + p <im\znt^ sm\^^^^vt^^ ^ y-i; 

m 7 Bias ^MtE*^^x>i^>iftT(cK«bfcil 

ig 8 s«No xjitEMi^ i(Ds iz J: ^ mmm ^t^ ^ V r^m-v ^ ^ . 
7.(Dm.m\t^ui)-^ ^ 6 5 0 ST^ft-r s ^esi. s ^m^u 



s m^"^^ 






L i 


L i 2 S O 4 


12 5 6 


N a 


N a 2 S O 4 


8 8 4 


K 


Kg S O4 


10 6 9 


R b 


R b 2 S 0 4 


10 6 0 


C s 


C s 2 S 0 4 


10 10 


M g 


M g S 0 4 


118 5 


C a 


C a S 0 4 


14 5 0 


S r 


S r S 0 4 


16 0 5 


B a 


B a S 0 4 


15 8 0 


M n 


M n S 0 4 


7 0 0 


C e 


062(304)3 


9 2 0 * 


A 1 


A 1 2 (S 0 4) 3 


7 7 0 


L a 


L a 2 (S 0 4) 3 


1 1 5 0 * 


F e 


F e 2 (S 0 4) 3 


4 8 0 * 


y 


Y2 (S 04)3 


1 0 0 0 * 


Z n 


Z n S 0 4 


6 0 0 * 


C o 


C 0 s 0 4 


7 3 5 


Z r 


Z r (S 0 4) 2 • 4 H 2 0 


3 8 0 * 


C u 


C u S 0 4 


2 0 0 


N i 


N i 2 S O4 


8 4 8 



^l^di^), Li, Na, K, Rb, Cs^<7)7'J^:^'J^P^ 'BlXS 
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Mg, Ca, Sr, B a.m<D7 ^) ±m±m. SLXSCe, Al, Y. 
^"^n^n^m. :Pr#WtcaRh. Pt, P d^J±±|SS:$:)-itfi**JC^ 

^ n J; -5 -r ^ d ^ b o W R h + P t + P d »y?>t 

s ^m^U(D 0 . 4 w t %^^\zt^z. ^ifin^ bVit#^e,n'5.o 

«^J;^ t^-T^-i' -if 1 6 0 0 0 0 km (D ^ \zWd^-t ^ ^ S »^ 

( ^^fe-oT^S. 2 0 km/L i:JlVt»;5fe?ftfS 8 0 0 0 L ^: 

l3i^o . ^?ftJtM^& 0.8 5 g/c.c.<tbT:,^?ftcfODS:$^'^l Oppm 

iE-rSfci&Jeitt. S jt*£^:5^<t bT«3J;^t^Na2CO 3 ffl ^ Jz: « 
i^TJ&^N a 2 S O 4 t ^; bXN a 2 C O 37&t 4 . 2 mol 4^5.^^:;^^. — 
S mUl^i/^h bT^J^ti C a Q VifeJ^-^ldt^^T^itc a S O 4 i 
75:StbTCaO/&t2.1moI i5® 75;.-S „ t«£oXT;i/:^ U ^^^ffil/^fc 
^'t\L\-tf}>n.< ii% A . 2 mo I ]J^_t«ig5^MX2&OT;i/;^7 U±^^^^ffi 
Vi;fc^-&}3«/!>fj: < % 2 . 1 mol «j5MXfe^o 



<i:#^ en^o 0r:}iMm.i^^mi>^m^. #?LMa# i . 9 moi gptc^isf b 

^MTC^m^T. ^W^nxi/i^ S ^m^^^(DmA\t 0 . 2 mol ^ 
^sTUUS ^^^^ < ^m^<D S ^m^MTb^^^^ tta^. ^Tc 

0 . 8mol U&.±ii:^^ i:. #?LKS#:±T? S L'-^-T < U 

^if^-oX S ^mi^^^\t^^imtS.^ 1 . 9 laol gjJiC^fb 0 . 2fflol ^i^Ji 
0 . 8 mol gPI^T-e^bS ^:>0«M* bl^^c 

f^. d -e mo 1 ^IP . mom^7?(D-^WJt^^^Ufe t) CD 

-C$>K) . m^itA^:^ 1 mol g|5t3^UTB^:5:)'<Z)ai#4/&t 0 . 5 mol 

A^^i-O^feMS^^il^JciMt? ^T. mol T A 5j>^ 1 ^ 

b B 0 . 5 ©su'^-r ^ nr vi «5 ;i ,h ^ ^ 5fe-r ^ o 

M^i^cDUmmt: 3 0g£;^±400 ge>5.Ti:-r^ t S <h 

^u^-t^ iiUfo . 4oog^ 0 i:#?LKa#e#©Jt^®»*t^£ 

An:i7 A<^i®-&Jc«eigS «9 7&t^b§ pJ«H4;0^^S„ 

#dFL«a#:i: bT«, T ;p a :^ © 5^ n T , U :j?7 , U - 



M»^<^i^is:^^«, -^mm, nmf&, ^mm, '/)v^)vm. -r:t>^ 
it^m, TKm-fb^^, m.^ii^'^m. ^mit^mta ^(Dm^ (Dit^i^^^m 

'J ^ t -r § B# r^T u - > t f ^ B# t jt ^ -rn M B# r^i T ab s oD 1? . 



X < § S ^^^m-r NO x«tEMi«<^ S^\Z.^^':^i\Lt.\,^'^ 

1^.^(3*5 v:>x U - >B# id it i:^<^)#M^«<I; < i: N o xMi^^fb 

* 3 0 0 *C bX^WiS^ S V=30,000/h<D15 0 ppmH 2 S 

-o.5%02-N2:^fx<£i h^ii$i3-;fcjyi'a-tc. ^ s ^mm:U\zmm 

feO^/Ot^A e»nSo ^fe. ItfiB bfe S :$i'it*SMS:?J^N O X It 

U->4^l^1?«^b. ^<D^X h-1' 
^ b < « U v'5^^m\z^ X)mx. ^XS U — bxS^:???x^{t;^ 
fT'5«i:'5fcb. NO xJtJEMiS^® S Ijfe^j&^it Ay N O x j^JEMi* 

■zf NO xigteMJ^*^ c> s ^^lliiii^ii-N o x fflieM^<Dfg'l4<&l?^ ^ it 



V mm-^ ti ^ % (D -c o 

(NO xMlKPiS^) 
U— ^n — >*a:^-Y hig/N — :^ A (4 0 0 -iLJVyinc^) izzi — y^^ > if 

p t mmmm^i^— hai/T>^>p dmwtmmiimmiR hmmiimm 

bfco :^\zm^\mB^m0^^ iiV-vmc e , Rh, Pt. Pd, ks.^ 

mm^-^mi^:^^. 2 0 0 -cx^j^.i^vix e 0 orz-^ imm^^vr^io 

^*^c: 7 0 0 1: fcx 5 h <Dmm.^mm^n^ /t. 
^_b(cj;t), Ms 1 L^cMbxT;^5:^/^>^l 9 0 g. Rrj^Ttrnm 

^XCe27g, Nal2.4g, K15.6g,Li0.4g.Ti4.3 
g,Rh0.139g,Pt2.792g,Pdl.35g$r'^^-r'5NOx 
JtSMiK 1 ^#feo 
(S^i«*EMfi^i*) 

Jiiax^W- U L i . Na. K. Cs. Mg, Ca. Sr. 



Ba, La, F e ^tl'eniZ'Dl^i: . S ^itlElit b fco S 5^jt*£ 

Wtit^. Sl(DCL a 2 O 3 , F e O^^m-T^ ^liiiibfc.Li.Na.K, 
Cs, Mg. Ca, Sr. Ba, La. Fe}0^^n^'n©;\-;^7A1U 
h;i/lC^ L 1 . 5 mol ^tj:^m.mmii N O xMJEM^E 1 t l^i^O^ 
ffi-e^-S^oi^-l' h tc_hKfife:9'<&'^mai#L|SMbfc S ^jt*S*^ A, B . 

c, D, E. F, G, H, I, J ^mMi^r^c 

^ 1 "5 Jd. x>>?>#^i^jc*5 ViX. N O x MliMiS^ i 

tfrS{:iS^M^#B (N azS 04)^i§:«L. ^iz S ^m^U (Dm^lz s 

P t 2.7 9 2 g^^W$-e-feo^l0{:i*3l.^XS :$r^ 1? <b M ^ /5>^' * ^ ® X 

^^«^^it$S!^j 1 1 L, s ^mitrnmo^y^m'tn^tKom^izmi^ . 

bfc, SOx#^U — >:^; 7> 3 L/min i: L ^ -a"* S OglftS^ 

1 5 0 ppm i: bit, Si£ilB#^« Ihtbfeo S:$^JgteMtC^A$-e:;^U 

->:^?;:?.mfi^^^ 2 ^tczj^To s4Mf*i^«^ (6) iz^y)m-m-vr:io 
s^^mi&m (%) = ( s 3i-M*E*ii-tdM*£$ n;^ s » cmoi) ys^m 

t£$t JcfiitA bfe S » (moD) X 1 0 0 (%) -(6) 





(%) (mmol/h) 




5 % 4 0 1.8 


N2 


balance balance 


s 0 3 


15 0 ppm 1.215 



i^^^pi 1-1 69708 ■^^^J;:^$4axv^^ z> iz. P t s ^ 

ebfc«-a-. 5* (4) o <k -5 s o 2®^fbs^sj5^^ s ^mmukz^ 

At-SSr9-i:bXJ*SO 3 ® t ^ » S ^mUUiz S :$:^*^ft*E 

-eS^;*? X 4»® S :^^ltlE-r ^^-^^ « S O 2 x H;^ < . m^t 
-e-x s o 3 1 b :fe:*r:6«ftts^ tiB v^c 

(*]!iS^j2 : s i^mm:U(D s i^mmmt! M.m% ^) 
th^y 7ha;bxMALT2 (Ay 3 >ffli^:^^7'— ^ — : 02^1^ 

^ffiVi;^Cc S ^jtt£#<7)ia^« 3 0 0 "Ch UiTco S O x ^ 
U — >:^Xc^§f£»tt 3 L/min tb, W S ^ «ffl ^ © S O x m-ftM iS^ 



-VS^^A^S O siZtSL-oT^^^^O) tVX. S O ^m&ti^ I 5 0 ppm fcC o 
T^i^<hb;^o Sit5lB#FB^« 1 0 0 0 h<^:bfeo SOx;tfXiJ^^CD;jt7Xm 

mS^iZS^m^UA. B. C. D. E. F. G, H, I. ] (D S ^ 



m 3^ 

^ s 6^mmu(D s ^mum 





s ii-m^u 


s ^mmm <%) 


A 


L i 2 C O 3 


100 


B 


N a 2 C O 3 


100 


C 


K2CO3 


100 


D 


C s 2 C 0 3 


100 


E 


M g 0 


100 


F 


C a 0 


100 


G 


S r 0 


100 


H 


B a 0 


100 


I 


L a 2 0 3 


100 


J 


F e 0 


0 



mimmi izmx-r^ s ^^MMizmmT^ (Hz-d^-v^ ^r^. a~i 
-cm \f^t!iT)vti u ^m, T )vt} u ±m^m,^ 'Blu-l a 2 o 3 n^n^n s 
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C 



M2CO3+SO2 + l/202-»-Na2S04 + C02 : (M : 

ti U ^M) ( 7 ) 

M'0+S02+l/202-^M'S04 :(M':T 
Jl:^V±m^m) (8) 
^ y ;l^:^7 U ^fll, T U ±^^Jg . L a OM^moS!!.'^ t> u < « 
:9'^jaS« 7 5 0 re^JiX-afe D . — B.S:$^'it*£*t(c»t£$ti?iJS^m'fb-r 

-^dt 1 0 g UT. Ttmrnn-VS ^m^^^ 0 . 0 4 mol 

( ^ b o 

m(Ommm.. -BlXSCb, A1. La, Y. N i <D=§-i^m:^^^/ufe'o 
-tlHMi^^fe 0.85 min~ 1 . 7 0 mm <om.^\zm:'^\^ . m^M.m.^ 300 

7 5 0*C*-T?3aS^_btfT. ^^^^ ibUmX^-X < ^ S j^mm. (SO2 + 
HgSiS^) ^tfZilbTto SS£j1;^X (7) S V « 3 0 . 0 0 0 / h t b;fco 



X o 



^4 







U y 5^ 




ba 1 ance 




3 0 0 0 ppm 


c 0 


3.5% 




3 0 0 0 ppm 


C 3 H 6 


6 0 0 ppm 



s6^m.m^= (7 5 o'c^TtcMBibfcs* (moi) xmmm.t.vx 

S ^M^MtC-g-^^nxVife S » (moD) X 1 0 0 ( %) ••• ( 9 ) 



1 9 



S MIEj7£i9- 


will F^X. 'HIIL 


s fli? ii ^ ( % ■) 


L i 


L i o S O . 


1 


IN CL 


N ?i SO 


n 
u 




XV 2 *^ ^ 4 


n 
u 


J.V VJ 


IV U 2 ^ 4 


n 
u 




o 2 *^ 4 


u 


iVL 3 


M cr <^ O 
IVL & O W 4 


. 0 


C a 


C a S O . 




S r 


S r S O 4 


2 


B a 


B a S O 4 


1 . 5 


C e 


€62(304)3 


4 


A 1 


A 1 2 (S 0 4) 3 


4 . 5 


L a 


L a 2 (S 0 4) 3 


3 


Y 


Y2 (S 04)3 


3 


N i 


N i 2 S 0 4 


4 . 5 



feD. — 0. S ^i-MiS^t teg? D i^^nfc S ^;Otj!JiBib < < . S ^^-jf 

S^jfffi^B ©?3SEmit (Na2S04) © *f f § . iS^M*^ 

N a 2 S O 4 P d <lr-^g ^ ii: . 1 6 0 ICT'^Jt. i^V^X 6 0 0 "C 

1 mmm^\^tz% (oizA 1 2 o 3 ^^mnm-^ i^ummi^t:! p d 



&.{^\tt.mm(Dmu^^mm:Vni p d^^^MSN a 2 s 04/ a 1 ^ o 3 

N a 0 . 0 4 mol, P d 0 . 1 5 g t L ;to 
±mmmB^ 0 . S 5 mm— 1 . 7 0 mm ® J:: b . 300 
'CfclS5^bX^4«(::^-r U ^:^7 X ^??iEffi^ii:75:5«>^ e» 2 5 0 lOd^e, 
8 0 0 *C S-^taS^-btf X. Mi«56^ eSJ^BIbT < ^ S (SO2 + 

H 2 S ^thSlI bfeo (DSg^TMS SV^SO.OOO/ht 

^ 3 mizm^^^-r o p d^jpMi«(^«^, m<«m^/0^^ 5 0 0 -c 

it 2 0 Oppm ^M^feo — p d Vtai^^MM'^it 8 o cc^x 

ji#$itT s ii- (D m.m\tmm'^ ^ rsif)^ -o . p d ^3DPMi«<^« 

8 0 0 r ^-eJcJKiBlbfe S <h <t:M<«J:i'^^^nTUfe S » 

l« 1 -v© S ^«;&«febX b ^ -5 t (.i •5^*'&3?>^fe^o t^goX S 

NO X 1 tmm<D:^m'vmm\^rcL i , p t ^ip a i 2 o 3M 

lesxfesL i p t/A 1 203<£s ^m^ut. i^ram^o^mmi^ i 

Mtt^^^fro ^JP»«, ^\ 1 HZM \^ X 7 )V ^ ti^ 1 9 0 



g , JBLZSjumt^M'VL il.Sg,. Pt 2.792g,hb;to 

L i p t / A 1 2O smm^um^ 300 x^^zm^i^xm e *{c:^-rsox 
V - y'ey'jviS 7.^ 1 h ^ffi$i±xL i p t/A 1 20 ,mm^s 

^^^T, S ^B-MiS^L i P t / A 1 2 O 3 J3SiSA-r§ S SOgt L-^o 
^T^a^^ Jitf X, L i P t / A 1 2 O 3 5&^ e.JKfcgiT'S S O aJftS^thzm 

^40 tc,M:^^^-ro 4 0 0 'C#)£t3::*:^7^ s O 2 15i ^ tf — ^ 5&^m S 
. MW^(Oji^m^^\% L i 2S04X« 1 2 5 6X:. A 1 2(304)31? 

\%i 7 or-Trab^o i5eox-^iH]4 0 Qi°c\z^\,^-cmm^(o^m-K^>^ii^^ 







u - > 


U y 5^ 




balance 


balance 


C 0 2 


10% 


12% 


H2 0 


1 0 % 


10% 


Ha 


0 


3 0 0 0 ppm 


c 0 


1 0 0 0 ppm 


6 0 0 0 ppm 




5 % 


5 0 0 0 ppm 


C 3 H 6 


5 0 0 ppm 


6 0 0 ppm 


s 0 3 


15 0 ppm 


0 ppm 


N 0 


6 0 0 ppm 


1 0 0 0 ppm 



N o xmmmm 1 ^mmcDzumx-mmL-r^^K, Na. pt, Pd, 

R h^iJDA 1 2 O aiJ- > KNaRhPtPd/AljOa^S 

;U5-^;0^1 9 0 g. :^7S7tmWk^'(^N a 1 2.4 g, Kl 5.6 gtb-^ 
>fi'(Rh + Pt+Pd)*5rOwt%, 0.3wt%, 0.7wt%t>^ 
^^t> tC^ft $ -arj'Sio R h , P t . P d (Dfi»it« 1 : 2 0 : 1 0 t b 
fco KNaRhP t Pd/A 1 gOaAPiia^^IrS 0 0 X: \zm^ V fc'^^ . 

m 7 ^iz^ — > =E ^ 7. ^ 2 h^m.-^^. :kiz 6 5 O'C^-cia 
S^Jitf fe^. ^ 7 ^fc^ bfc U 5^^7';l/:^fX 1 0 min Sfejl^-Br/S: 



SV«U— ^} V hi%\7L Z 0.0 0 O/htbi^o 

m 7 « 







u - > 






bal ance 


bal ance 


C O2 


1 0 % 


12% 


H2O 


1 0 % 


10% 




0 


3 0 0 0 ppm 


c 0 


1 0 0 0 ppm 


3.5% 




5 % 


3 0 0 0 ppm 


C 3 H 6 


5 0 0 ppm 


6 0 0 ppm 


s 0 3 


3 0 0 ppm 


0 ppm 


N 0 


6 0 0 ppm 


1 0 0 0 ppm 



s^mamit^ (i o) j: d th^b^^c, 
s:^:^m^ (%) ^y^^izs^mmu-^^^-^mi^rcism (moo 
y — >mizs ^m^Uizm^-^nr^ s « (moO) x i o o <%> 

•••(1 0 ) 

fH 5 mizf^^^^T oR h F t + P d-^^fU-^^&to. 4w t % (D 
T S ^m^UiZ-^m^n^R h , Pt, Pd<^>^S*«0.4wt%JS<.T® 



WiT'^mm (PM) ^i^*-r -s^jcffl ^nx v^^^^ -ifji^A-^^-r ^ 

zlU— h:7w;Ui5' - (DPF) ^3&t#tf e.n^o m^i:£D f f <Dmm i± 

mizj:, om^t-^nx^mvr^s o 3 ^ s ^m^Uizmm-^"^^ ii rt 

tgxs.^o z.(Dm^^ s ^mitmmiii^xM^m^m^^^ n^m-^^ 

•Hi^ci^uK-zmtSo ^fc. --If t^ijgffl-r sw-^. 
vfz s ^^m^-r^^ s ^mi&mti-^^mmmiz\^±'r^o 



^^^^To D P F cr>BuM{c«S ra'^'fbMi^i^^a^b. ^Mt3«S:«^M 

b;^Co #:^/X/?>tD P F fc^sSEAT S <h S ^m-fbM^ 

s O ar^-yd^gfej^MMtcft^b, SB W © ^ ft: < ti /5t 
S ^ — -fe'^l- /N° -T- ^ 3. 1/ - h :7 ^ ^ ^ ^ ^ T= tt:^^ b 

A#:6<] > 5^ >g^^ □ {fj □ (Exhaust manifold A □ ) e> 1 m7fe?g| 

T S o 



V? >mT izmmi^tcm^. mTiz^o^ '^u:^^'-^.^ iz^>z^m-^^tj:< 

jL>z^>m.T\zmm-r ^ ii. :^'7.mm.(D\^^:^^mmizMvxm.:^izy3:v 
^•T^^cD'cmmyi^^^m^i^x ^ s ^mmmmizrci^ o < < . ±mmm 

s ^muu^mmi^'c^'tcD'^^izmm-^nruN o x mummizmx 
mrnvrdm^x^^-ox ■BtmmmM'^izi-^N o xmrnmrn^z s 

s tc:cfc-g)^ibS-&Vi^ffPMb;toB*i^AP^a^^ 3 o o -c 

izwi^v. ^mm&s v=3 0.0 0 0 ^vfci. m 8 mizmmmmiz 

NO K^itm (%) = a^j - >izwK)m^ 1 ^mizmm\z^:Kvrd 
Nox«)-(»j — >tc^«9#^i ^mizmmi)^ ^^mvr^i^ o x 



1 0 0 ....( 1 1 ) 

4 0 %iz^i: i&.T-r^^ii-^^^:fy^^o iSmi)^4 0 % ^ jSTT S 

3 0 OppmS 0 2'^WU~>^^;i.;^X<& 1 h^il$-&S i: . 5^ AT -5 

5 2 . 4 mmol Tcb-So dil-^. =ee5|5^fb^«tC^T^:*rVU>4>® 
S 1 0 ppm. 1 0 km/L 2i l^^T M.m^ ^ . r CD^#« 
9 0 . 6 km O^frJcffi^-r-So^ge-:? X 9 0 . 6 km ^ff^iZ 1 EI 05 S /I — 

^ g -r ^ o 

in-rm 1 m iz^ Td f3i X ^ A iz ^ ^ m^i^ S i^m^Uizj: v 

x^<D sm&^i&mi^. N o xmmmmi izmx-r^ s i . 5 

ppm ^iT ^ ^ mUcomM-lz ^ V) 9 0 6 Okmfc — lelCQSA — ^^trftfilt 

SE^i:. s n--ym&ii(Dmm^^m 9 mizmvrci. s^mm:mu^ (6) 

izj^r) f}-^ u ;t „ S /^~i^m&iz\t. S — =^ ^ H H)^ ^ :k(D S 

6^m^mti^ 8 5%*S;^St. S A->^Mft;«>t 6 0 4 km ^ ^ o 

N o xM^Mi® 1 S :$^-^#:if X ^giSjl^-frfcr^'&cD. x#HMo 
1 h^S^it^to Mi«APja^«3 0 Ot:. ^Fb^jSS SV=30. 000 
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U — > 






balance 


ba 1 ance 


C 0 2 


10% 


12% 


H2O 


10% 


10% 


H2 


0 


3 0 0 0 ppm 


c 0 


1 0 0 0 ppm 


3.5% 


0 2 


5 % 


3 0 0 0 ppm 


C 3 H 6 


5 0 0 ppm 


6 0 0 ppm 


N 0 


6 0 0 ppm 


1 0 0 0 ppm 


S O2 


15 0 ppm 


0 ppm 


H2 s 


0 ppm 


15 0 ppm 



m 1 0 mizN o Km^mt^ 1 s ^i-m^^-r o so^ (u — 

>:ffx) "ri^«b;fc«^Jc«H2 S (U-/^:^/7.) 1? ^ « b J» }:i Jt 

w.^tiimts<D\tm ''Ef-A-^x;^ ^ . z.:ixm 1 m (D 7. \z ^ X s 
^u^m^^fcim^^^x^o s ^mumti^ 9 0 %(Dm^. io%(ds^ 
its ^m^u^m^^^^mt v — >:ff7.^mm(os^mmm7!)^9 o 

s^mo:) 4i^x^^ ^ ii^^xm^^^ u :^^mmizits 
^Uizm^i-^ri^ s m-d^^x s»ic:*fb (100-10x4) %=6o 



cmmm i i : s >?) 

5 0 0'C~7 0 O'C&lO'^^.fc-SJciSyt— i^^-r^Cli:;&^M^L'l/^. 

^lEIJC^L.3^^^tc::feliT. S ^^YbM^S^ih bT^Jg^J l <ii IrI C 
P t^iPA 1 zOgMi^*, S LXM^*^ B ^ffi Vifco IIM 

^J8di|^ill(D^^{Cj;0. NO X l(^?g'l47&^4 0 %fC^-e{gT 

CI J17?Mi«AP?a^7&^ 3 0 0'COJ^'g-(D?gtty&t4 0 ^tc^-r^STbfc 
NO x^SieMiS^ 1 (^MbT^ 6 ^X'^b}feU v^f'-nT.^ 1 Omin F«^^® 

^lirfcoU V •:^m'^n(r)i^ o Yim^mWk i oja^^e 5 0*Ci: bfe, 
^11 0 f^i^^^&^To N O X #-lk^«^ (11) l:: J: D ^J6feo U 
^;t;x^l Omin Mgitjl$it^ilitcJ;«9NO x MtEMi^ 1 S 
Srg5lM<Z)?g'l!ttr SlJg^J 3 B <3D:53-^*^ 800 

•C^7?^D;^*^o/cCl<hi:#^'&*5-e:^t, :mi EIJc::^Ufc1^^lc*3Vi 
— >^P#tC> S 3!)'MiEMI«^a^<^ 7 5 0 r t b . NOxMSMIftl 
©MS^ 6 5 0 t: {CIS^ UT S /I— >?<lrfT;^t^. S 6> C5 S 

^BJiiltt^b-r. j&^-^NO xi«tiMi« 1 oy^^^-^^Lt^ z. iiifix^^ 
o §^ e 3i>^ § o 

1 2 : s ^m^u<o'-^{c^m) 



NO xMi£Mi«/&^'S iz^^^m^:^^ < ^ifx ^m^it S 
>99, xt:7 D— -k 2 , X p h/t;!/:/ 3 ^^^-rsffl^^l^. 



±>-^-io. s^m^ui2, NOxmrnmrni 3 , s^wtitmm 
14. s ^m^tmmm.m'^ 1 5 , s^m<\:mmxam.m±>-^- 
16. m^mT ^mm.mi^zsmm::L=iy h (ecu) ii^jb^^mm^ 

ffi-^^<D^|&©-ti >-y-'-"»-^fiE C U (Engine Control Uni t) -^Xts^tl 

-So 



1 i*^e>©#-^-^M^iNi^ns.^^y^i^6t'j;D«iAc^n*js^-r^. 

^r)mii7.^<DNOx, HC, COSr^t'fbL, ^ , 'J->m^m\Z\t 

NO xitistg^c J; 0 N o X ^^^itT^t mmizm'i^w-Dmmmmiz ^ 0 . 

HC. CO^^^b-r^o ^\zm:ti^X^iZSO:x:7!)'^W:^t^m^i^S^ 

mitrnm^zT: s^^mih-^-it. t<D'^s^mi&uizTm^7.^<Ds^(D 



(DmM:Bi.zfmmim^\z^D. s o x ©is^^iccfc i 3<DNOx^<t; 



^ <Z) ^ H 

©-r ^ -5 z. t 

©NO X ^mi&T^m^ ti^T^No x^itmm^. ^no x^^-ftMia 
ms^m^uiii. 1 . 5moi (Dm s ^mmuizMi^. s^m^uxau 

3 0 0 X:izmMVT^mm.m. 30.000/'h(^)150ppmSO3- 
««E A S * *f L. 8 5 % _h 0 > 

ms ^mm:mi'i. ±Bi<Dmm:mmw:izms ^m^uiz^mmm. 30,000 

/ h © 3 0 0 0 ppmH 2 - 6 0 0 ppmC 3 H g - 3 0 0 0 ppmO 2-3.5% 

co-N 2:ff:;i.^mm.-^'it.ms^mmuxn^m^ 2 5 otv^^e. 75ot: 

O'C/'min ± # $ ^ M tb :fe T4!c ffi ^ tl ^ S S 

3 . ^miti^iV — >(Dm:» X ^:^mit7!)^V h-r^coS^jffT. 



ttiw& S ^m^U (DM.m^ 3 0 Ot: ^31^5^ bX ^Fb^^S^ 3 0,0 0 0 / 
h © 1 5 0 ppmH 2S-0. 5%02-N2;^7X^l h IMM.-^ i± f^M^ iz . 
^ S JcMiE^ n-2) S m^^mxs MizMV 6 0%ii^Ji-ei&-g)Jlt 

^ ijt m <t T ^ ^ tin (7) ;y X ?t Y t ^ « o 

4. [Hmmm<Dmis 7.m.^izmm^ n. n o x ^m^'^mtjiN o x^it 

mNo x^^tmm<Dm^iz s ^^mm-^sm^fs: s ^m^u^mv. 
m s ^m^ucDnfimiz s i^^mi^t-^-^ ^mm^^ V . 

^nf>^^^^. pt. Pd, Rh (D^m-^mmf)^ s ^mmu-^m 

6 . tt^JS 1 fj: b 5 ® ViTtidMciam^ tifef^j^tiil^^:3tf x#ib^S 
t -r § p'g g| # it {fc:^ g o 



1 0. ^^mi f3:i^v 8 <D\.^-rn^^izmm<Dp^mmm(Dm:fS:^^^\:mm 

MiSS^J'^^'fti^-a-^M^^aP t , Pd. Rh(D^J>tj:< ^^i^.-rtlf}^ 

1 1 . m^m 1 j^cv^ b 1 0 (D\^^mi)^\zmm(Dp^mmm<Dm^:^m^tm 



oT. 1 . 5 mol © S ^i-ittEtt bX, S ^mUU X Q f^m^ 3 0 0 X: 
izm.^\^T^mMl^ 3 0,0 0 0 X h (D 1 5 0ppmSO3-5%O2-N2 

«tc^b8 5%je^Jb-eafeD, J;i-ecDm^raiSa? 3 0,000/hCD 

3 0 0 0 ppmH 2 - 6 0 0 ppmC 3 H g - 3 0 0 0 ppmO 2 - 3 . 5 % C O - 
N 2;if S iJ-MtEMfcSiEjl^ii-?^*^ e»^S 3:^M*S*?t-APM^^2 5 0 

x:f)^^ 7 5 o"c^-ei 0 'c/min -e_L#$-a-fc«-&tc. ms ^m^UTb^ 
^ s :9^jt*e*?ro 

14. 1 3 tc:fei.iT, mnmm0^^iivi:T V ^m, T)vti 

^)±m^m. Ce, Al, Y, La, N i :^»^ S n ;^ ii> ;^cj: < i: 1 ffi 
/&^lmol]$^_h4momTX$.D.7{»^oPt, Pd, Rh O ^ » S 



17. j^mmm(Dm:ff x^^t:^m'T^$>-DT. 

^^;^f ^ CD N o X ^ N o X ^^YbMi^Jc cfc 0 ^-(b-r -5 ;i i: . 

1 8 . mjkm 1 6 1 7 iz^m-^nr^m^x^^h:^m-c^-=>x. 

NO x?#-{fe;M«K© S ^ajfcgifrg^^L. 

1 9. NO X ^MSprtg;^j:NO x^-fbM^i. N O x 

2 0. NOx^MfiEpItg;5:NOx^<bMiK<i:> M N O x ^--fb^^ © MIS 

e$nfc s ^<^mYb$it^M^<h^w-r^i^i€aMcD#:^jx^'fbig«o 

MtBNOx^YbMi«<DS:«^M^fffSJ:ri:ic«^3Si 9 izmm^nr^^ 

^tmm:^miz^ D s ^mmu(D^itm^mmi^. 

m ^ <D ^Mb ^ 1 75: o ^ ^ {;i S it te © 3^ 1^ ^ ^ ^ -r ^ ^1 <h ^ # ^ 



1/6 



mi 




2/6 





3/6 




4/6 



7m 



r-^ 



118^ 



sooppms 0 2mmmm ( h ) 



5/6 



m9 



E 



mi 

It 

m 



(/3 



10000 



8000 



6000 



4000 



2000 



604 
OO 



=Cfc 




20 40 60 



80 85 100 




6/6 



^1 1 HI 



100 
90 
80 




S^mtti SWMi^ 




